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SYSTEMS AND ASSEMBLIES FOR
MOUNTING A SURGICAL ACCESSORY TO
ROBOTIC SURGICAL SYSTEMS, AND
PROVIDING ACCESS THERETHROUGH

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage Application filed
under 35 U.S.C. § 371(a) of International Patent Application
Serial No. PCT/US2019/012045, filed Jan. 2, 2019, which
claims the benefit of and priority to U.S. Provisional Patent
Application Ser. No. 62/613,601, filed Jan. 4, 2018, the
entire disclosure of which 1s incorporated by reference
herein.

BACKGROUND

Robotic surgical systems have been used in minimally
invasive medical procedures. Some robotic surgical systems
include a robot arm having an instrument drive assembly
coupled thereto for coupling surgical instruments to the
robot arm, such as, for example, a pair of jaw members,
clectrosurgical forceps, cutting mmstruments, or any other
endoscopic or open surgical devices, and a mount assembly
coupled thereto for coupling surgical accessories to the robot
arm, such as, for example, a trocar or surgical port (here-
mafter “surgical port”), an optical device, or the like.

Prior to or during use of the robotic system, surgical
instruments are selected and connected to the instrument
drive assembly of each robot arm, where the instrument
drive assembly can drive the actuation of an end effector of
the surgical instrument. Under certain procedures, a surgical
accessory, such as, for example, an optical device or a
surgical port may be coupled to the robot arm via the mount
assembly of the robot arm. During a procedure, the end
ellector and/or a portion of the surgical instrument may be
inserted through the surgical port, and a small incision or a
natural orifice of a patient, to bring the end eflector proxi-
mate a working site within the body of the patient. Such
surgical ports may provide additional stability, and act as a
guide channel, for the surgical mstrument during 1nsertion
and actuation of the end eflector.

Accordingly, there 1s a need for a mount assembly which
provides quick and easy connection between the robot arm
and a variety of surgical accessories, such as a surgical port
or optical device.

SUMMARY

The present disclosure relates to mount assemblies and
access devices for surgical robotic systems.

According to an aspect of the present disclosure, a mount
assembly for use with a robotic system 1s provided. The
mount assembly includes a housing configured to couple to
a robot arm of a robotic system; a coupling assembly
supported by the housing and including a first arm and a
second arm, the coupling assembly transitionable between
open and closed configurations, wherein 1n the open con-
figuration first and second arms pivot mto a relatively more
spaced apart relation with respect to one another, and 1n the
closed configuration first and second arms pivot nto a
relatively more approximated relation with respect to one
another. In the closed configuration the first and second arms
are configured to secure a surgical port to the robot arm. A
release assembly 1s supported by the housing and 1s
engagable with the coupling assembly, the release assembly
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transitions between a locked configuration and an unlocked
configuration with respect to the coupling assembly. In the
locked configuration of the release assembly the first and
second arms of the coupling assembly are fixed 1n the closed
configuration. A communication assembly 1s supported by
the housing and 1s configured for communication with the
robotic system with respect to a status of the coupling
assembly corresponding to the open and closed configura-
tion thereol and to a status of the release assembly corre-
sponding to the locked and unlocked configuration thereof.

The communication assembly may include a release
assembly sensor switch configured for selective engagement
with the release assembly. Thus, when the release assembly
transitions to the locked configuration the release assembly
sensor switch 1s engaged. The communication assembly
may also include a button pivotably disposed within a cavity
of the second arm of the coupling assembly, the button
configured for engagement by a surgical port secured
between first and second arms of the coupling assembly. The
communication assembly may include a presence sensor
switch configured for selective engagement with the button,
wherein when the button 1s engaged by the surgical port the
button pivots into engagement with the presence sensor
switch.

The mount assembly may further include a latch plate
coupled between the release assembly and the coupling
assembly. In the locked configuration of the release assem-
bly the latch plate may be positioned for engagement with a
portion of the first arm of the coupling assembly. In the
unlocked configuration of the release assembly the latch
plate may be positioned for disengagement with the portion
of the first arm of the coupling assembly.

The coupling assembly may include a biasing member
coupled between the first and second arms, the biasing
member configured to bias the coupling assembly 1nto one
of the open or closed configurations.

The first arm of the coupling assembly may be pivotably
coupled to a portion of the second arm, and the second arm
may be fixedly supported by the housing.

The first and second arms may be pivotably coupled to the
housing.

The release assembly may include a biasing member
configured to bias the release assembly into one of the
locked or unlocked configurations.

The release assembly may include a first actuation lever
coupled to the first arm of the coupling assembly and a
second actuation lever coupled to the second arm of the
coupling assembly. The first and second actuation levers
may be configured to transition the first and second arms of
the coupling assembly between the open and closed con-
figurations, and the locked and unlocked configurations.

Each of the first and second arms may include an engage-
ment region thereon configured to engage a surgical port
while 1n the closed configuration of the coupling assembly.
The engagement regions of the first and second arms may
define a complementary shape with respect to an outer
surface of a surgical port.

Each of the engagement regions may define an inner
surface and may include a flange extending therefrom. The
flange may be configured to engage a portion of a surgical
port while 1 the closed configuration of the coupling
assembly.

According to a further aspect of the present disclosure, a
robotic system 1s provided and includes a surgical port
configured to receive a surgical mstrument therethrough.
The surgical port includes a seal housing having an engage-
ment region disposed about an external radial surface
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thereof; a seal cover having a plurality of lobes radially
disposed along a distal portion thereof, each lobe of the

plurality of lobes including a key feature thereon and a
cannula assembly having a plurality of key features radially
disposed along a proximal portion thereof. Each respective
key feature of the cannula assembly corresponding to, and
configured to engage with, a key feature of a respective lobe
of the plurality of lobes of the seal cover. The surgical port
turther includes a central lumen defined by an 1nner surface
of each of the seal housing, the seal cover, and the cannula
assembly. A seal assembly 1s coupled between the seal
housing and the seal cover and a cannula seal i1s coupled
between the seal cover and the cannula assembly. The seal
assembly and the cannula seal are configured to maintain a
fluidic seal withuin the central lumen of the surgical port.

The robotic system further includes a mount assembly
configured to couple to a robot arm of the robotic system.
The mount assembly includes a coupling assembly includ-
ing a first arm and a second arm, the coupling assembly
transitionable between open and closed configurations. In
the open configuration first and second arms pivot into
relatively more spaced relation with respect to one another.
In the closed configuration first and second arms pivot nto
a relatively more approximated relation with respect to one
another. In the closed configuration the first and second arms
selectively secure the engagement region of the seal housing
of the surgical port therebetween. A release assembly 1s
engaged with the coupling assembly and 1s transitionable
between a locked configuration and an unlocked configura-
tion with respect to the coupling assembly. In the locked
configuration of the release assembly the first and second
arms ol the coupling assembly are pivotably fixed in the
closed configuration.

The mount assembly may further include a communica-
tion assembly configured for communication with the
robotic system with respect to a status of the coupling
assembly corresponding to the open and closed configura-
tion thereof; and a status of the release assembly correspond-
ing to the locked and unlocked configuration thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present disclosure are described
herein with reference to the accompanying drawings,
wherein:

FIG. 1A 1s a schematic illustration of a medical work
station and an operating console in accordance with the
present disclosure;

FIG. 1B 1s an exemplary illustration of a cart supporting
a robot arm of the medical work station of FIG. 1A, the robot
arm supporting a mount assembly and a surgical part at a
distal end thereof;

FIG. 2 1s a perspective view ol a mount assembly in
accordance with an embodiment of the present disclosure
with a sterile drape and a surgical part uncoupled therefrom:;

FIG. 3 1s perspective view of the mount assembly of FIG.
2 with the sterile drape and the surgical part coupled
therewith;

FIG. 4 1s a perspective view of the mount assembly of
FIG. 2, with parts separated;

FIG. 5 1s a perspective view of the mount assembly of
FIG. 2, with various parts removed;

FIG. 6 1s a perspective view ol an embodiment of a
coupling assembly 1n accordance with the present disclosure
of the mount assembly of FIG. 2, with parts separated;

FI1G. 7 1s a side perspective view of a movable arm of the
coupling assembly of FIG. 6;
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FIG. 8 1s a side perspective view of a fixed arm of the
coupling assembly of FIG. 6;

FIG. 9A 1s a front perspective view ol the coupling
assembly of FIG. 6, imn a closed configuration, with the
movable arm of FIG. 7 shown in phantom:;

FIG. 9B 1s a front perspective view of the area of detail
of FIG. 9A, with a latch plate of the coupling assembly of
FIG. 6 1 an engaged position;

FIG. 10A 1s a front perspective view of the coupling
assembly of FIG. 6, in an open configuration, with the
movable arm of FIG. 7 shown in phantom:;

FIG. 10B 1s a front perspective view of the area of detail
of FIG. 10A, with the latch plate of the coupling assembly
of FIG. 6 1n a disengaged position;

FIG. 11A 1s a front perspective view of a distal portion of
the mount assembly of FIG. 2, with a button of a commu-
nication assembly of the mount assembly 1n a first position;

FIG. 11B 1s a cross-sectional view of the mount assembly
of FIG. 11A taken along section line 11B-11B of FIG. 11A;

FIG. 12A 1s a front perspective view of the distal portion
of the mount assembly of FIG. 2, with the button of the
communication assembly 1n a second position;

FIG. 12B 1s a cross-sectional view of the mount assembly
of FIG. 12A taken along section line 12B-12B of FIG. 12A;

FIG. 13A 1s a perspective view of the mount assembly of
FIG. 2, with an embodiment of a coupling assembly 1n
accordance with the present disclosure, shown in an open
configuration;

FIG. 13B 1s a perspective view of the mount assembly of
FIG. 2, and the coupling assembly of FIG. 13B shown 1n a
closed configuration;

FIG. 14A 1s a perspective view of the mount assembly of
FIG. 2, with another embodiment of a coupling assembly 1n
accordance with the present disclosure, uncoupled from a
surgical port;

FIG. 14B 1s a perspective view of the mount assembly of
FIG. 2 and the coupling assembly of FIG. 13B, coupled with
a surgical port;

FIG. 15 1s a cross-sectional view of the mount assembly
of FIG. 2 and the surgical port of FIG. 14B taken along the
section line 15-15 of FIG. 14B;

FIG. 16 1s a perspective view of a surgical port in
accordance with the present disclosure;

FIG. 17 1s a cross-sectional view of the surgical port of
FIG. 16 taken along the section line 17-17 of FIG. 16;

FIG. 18 1s a cross-sectional view of the mount assembly
of FIG. 3 and the surgical port of FIG. 16 taken along section
line 18-18 of FIG. 3;

FIG. 19 1s a bottom perspective view ol an embodiment
of a seal cover of the surgical port of FIG. 16 1n accordance
with the present disclosure;

FIG. 20 1s a top perspective view of an embodiment of a
cannula assembly of the surgical port of FIG. 16 1n accor-
dance with the present disclosure;

FIG. 21 1s a perspective view, with parts separated, of the
surgical port of FIG. 16, with an embodiment of a seal cover
and a cannula assembly in accordance with the present
disclosure:

FIG. 22A 1s a top perspective view of the seal cover of
FIG. 21;

FIG. 22B 1s a bottom perspective view of the seal cover
of FIG. 21;

FIG. 23 1s a perspective view of the surgical port of FIG.
16, with an embodiment of a seal housing and an adapter
shell 1n accordance with the present disclosure;

FIG. 24 15 a perspective view of the surgical port of FIG.
23 with the adapter shell removed;
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FIG. 25 1s a cross-sectional view of the surgical port of
FIG. 23 taken along section line 25-25 of FIG. 23;

FIG. 26 15 a cross-sectional view of the surgical port of
FIG. 24 taken along section line 26-26 of FIG. 24;

FI1G. 27 15 a cross-sectional view of the mount assembly 5
of FIG. 13B and the surgical port of FIG. 23 taken along
section line 27-27 of FIG. 13B;

FIG. 28 1s a perspective view, with some parts separated,
of the surgical port of FIG. 16, with an embodiment of a
mount adapter in accordance with the present disclosure; 10

FIG. 29 15 a cross-sectional view of the mount assembly
of FIG. 14A and the surgical port of FIG. 28 taken along

section line 29-29 of FIG. 14A; and

FIG. 30 1s a perspective view ol another embodiment of
a mount assembly shown coupled to and supporting a 15
surgical port.

DETAILED DESCRIPTION

Embodiments of the presently disclosed mount assembly 20
and surgical port are described 1n detail with reference to the
drawings, 1n which like reference numerals designate 1den-
tical or corresponding elements 1n each of the several views.

As 1s used 1n the art, the term “distal” refers to a position of
an nstrument, or portion thereof, which 1s farther from the 25
user, and the term “‘proximal” refers to a position of an
instrument, or portion thereoi, which 1s closer to the user.

Referring initially to FIGS. 1A and 1B, a medical work
station 1s shown generally as work station 1 and generally
includes a plurality of robot arms 2, 3; a control device 4; 30
and an operating console 5 coupled with control device 4.
Operating console 5 includes a display device 6, which 1s set
up in particular to display three-dimensional images; and
manual 1input devices 7, 8, by means of which a person (not
shown), for example a surgeon, is able to telemanipulate 35
robot arms 2, 3 1 a {first operating mode, as known in
principle to a person skilled in the art.

Each of the robot arms 2, 3 may be supported by a
respective cart “C”, and may include a plurality of members,
which are connected through jomnts, and an instrument 40
control unit “ICU”, to which may be attached, for example,
an mstrument drive assembly of a surgical instrument “SI”,
the surgical mstrument “SI” supporting an end eflector (not
shown) including, for example, a pair of jaw members,
clectrosurgical forceps, cutting instruments, or any other 45
endoscopic or open surgical devices. For a detailed discus-
sion and illustrative examples of the construction and opera-
tion of an end eflector for use with instrument control umit
“ICU”, reference may be made to commonly owned Inter-

national Patent Application No. PCT/US14/61329, filed on 50
Oct. 20, 2014, and entitled “Wrist and Jaw Assemblies for
Robotic Surgical Systems,” and U.S. Provisional Patent
Application No. 62/341,714, filed on May 26, 2016, entitled
“Robotic Surgical Assemblies,” the entire content of each of
which being incorporated herein by reference. 55
Robot arms 2, 3 may be drniven by electric drives (not
shown) that are connected to control device 4. Control
device 4 (e.g., a computer) 1s set up to activate the drives, 1n
particular by means of a computer program, in such a way
that robot arms 2, 3, instrument control units “ICU”, and 60
thus the surgical mnstruments “SI” execute a desired move-
ment or articulation according to a movement defined by
means of manual 1nput devices 7, 8. Control device 4 may
also be set up 1n such a way that 1t regulates the movement
of robot arms 2, 3 and/or of the drives. 65
Medical work station 1 1s configured for use on a patient
13 lying on a patient table 12 to be treated 1in an open

6

surgery, or a minimally invasive manner, by means of
surgical instrument “SI”. Medical work station 1 may also
include more than two robot arms 2, 3, the additional robot
arms likewise being connected to control device 4 and being
telemampulatable by means ol operating console 5. An
instrument control unit and a surgical instrument may also
be attached to the additional robot arm. Medical work station
1 may include a database 14, 1n particular coupled to or with
control device 4, 1n which pre-operative data from patient 13
and/or anatomical atlases, for example, may be stored.

For a detailed discussion of the construction and operation
of medical work station 1 reference may be made to U.S.
Pat. No. 8,828,023, filed on Nov. 3, 2011 and entitled
“Medical Workstation,” the entire content of which 1s incor-
porated herein by reference.

Control device 4 may control a plurality of motors (e.g.,
“M17-*M67). Motors “M” may be part of instrument control
unit “ICU” and/or disposed externally of instrument control
unit “ICU”. In use, as motors “M” are driven, movement
and/or articulation of the instrument drive assembly of
surgical nstrument “SI”, and an end eflector attached
thereto, 1s controlled. It 1s further envisioned that at least one
motor “M” receives signals wirelessly (e.g., from control
device 4). It 1s contemplated that control device 4 coordi-
nates the activation of the various motors (Motor 1 ... n) to
coordinate an operation, movement, and/or articulation of
robot arms 2, 3 and/or surgical instrument “SI”. It 1s envi-
sioned that each motor may correspond to a separate degree
of freedom of robot arms 2, 3, and/or surgical 1nstrument
“SI” engaged with instrument control unit “ICU”. It 1s
turther envisioned that more than one motor, including every
motor (Motor 1 . . . n), 1s used for each degree of freedom.

With continued reference to FIG. 1B, robot arm 2 may
include a mount assembly coupled at a distal portion 2a of
robot arm 2, whereby 1t should be appreciated that any of
robot arms 2, 3 may alternatively or additionally include a
respective mount assembly coupled thereto. As discussed
herein, the mount assembly 1s configured to releasably
couple a surgical accessory to robot arm 2. It should be
appreciated that the mount assembly may be configured to
releasably couple a variety of surgical accessories to robot
arm 2, such as, for example a trocar, a surgical port, an
optical device, or the like. For the sake of brevity, the mount
assembly will be discussed herein with respect to a surgical
port. It should be appreciated that 1f utilized with a surgical
port, the mount assembly adds to the stability to a surgical
istrument passed therethrough. During a surgical proce-
dure, surgical instruments may undergo undesired reaction
loading as a result of forces exerted upon the surgical
instrument by a natural orifice or the surrounding tissue of
an 1ncision, such as, for example, an incision through an
abdominal wall. By utilizing the mount assembly and a
surgical port, the mount assembly will assist 1n inhibiting the
transier ol such forces upon the surgical mstrument mini-
mizing instrument detlection.

With references to FIGS. 2-12B, an embodiment of a
mount assembly will be described with reference to a mount

assembly 100 which includes a housing 110, a coupling
assembly 120, and a release assembly 190 (FIGS. 4-5 and

9A-10B). Housing 110 includes a first half 112 releasably
coupled to a second half 114 such that, when coupled to one
another, a cavity 116 i1s defined therebetween. A proximal
portion 111 of first half 112 of housing 110 1s releasably
couplable to distal portion 2a of robot arm 2, such that
mount assembly 100 1s thereby releasably coupled to robot
arm 2. Coupling assembly 120 1s supported by a distal
portion 113 of second half 114 of housing 110, disposed
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within cavity 116, and extends distally from a distal portion
115 of cavity 116. Release assembly 190 1s supported by
housing 110, 1s disposed within cavity 116, and extends
therefrom through an opening 117 defined by first and
second halves 112, 114 of housing 110.

With reference to FIGS. 4-8, coupling assembly 120 1s
configured to releasably engage a surgical port 1000 (FIGS.
16-21). Coupling assembly 120 1s transitionable between a
closed configuration (FIG. 9A), for engagement with the
surgical port 1000, and an open configuration (FIG. 10A),
for disengagement with surgical port 1000, such that the
surgical port 1000 1s releasably secured to robot arm 2.
Coupling assembly 120 includes a fixed arm 122, a movable
arm 132, and a latch plate 160. Fixed arm 122 includes a
support portion 124 configured to reside within distal por-
tion 113 of second half 114 of housing 110, and an engage-
ment portion 126 extending distally therefrom. Movable arm
132 includes a support portion 134 configured to reside
within distal portion 113 of second half 114 of housing 110,
and an engagement portion 136 extending distally there-
from. It 1s envisioned that engagement portions 126, 136 of
fixed and movable arms 122, 132 define a complementary
shape with respect to an outer surface of surgical port 1000,
as discussed herein, or any alternative surgical accessory
which may be coupled to robot arm 2 via coupling assembly
120 of mount assembly 100. As an exemplary 1llustration,
engagement portions 126, 136 may define generally arcuate
inner surfaces 127, 137, respectively, such that a surgical
port defining a generally circular outer profile may be
received between fixed and movable arm 122, 132, 1n a
clamping fashion, and come 1nto abutment with engagement
portions 126, 136. Engagement portions 126, 136 may
turther include a flange 128, 138 extending therefrom,
respectively, which 1s configured to engage a portion of
surgical port 1000 positioned between fixed and movable
arms 122, 132, as discussed further below, such that linear
translation of surgical port 1000, with respect to fixed and
movable arms 122, 132, 1s thereby inhibited.

With continued reference to FIGS. 6-8, support portion
134 of movable arm 132 1s pivotably coupled to support
portion 124 of fixed arm 122. Movable arm 132 includes a
p1vot bore 142 defined through support portion 134 thereof.
Fixed arm 122 includes a bore 144 defined through support
portion 124 thereof. A pivot pin 140 1s disposed within pivot
bore 142 defined through support portion 134 of movable
arm 132, and within bore 144 defined through support
portion 124 of fixed arm 122, and thus pivotably couples
movable arm 132 to fixed arm 122 about pivot pin 140, pivot
bore 142, and bore 144. As movable arm 132 pivots about
pivot pin 140 engagement portion 136 of movable arm 132
1s caused to transition between a position proximate engage-
ment portion 126 of fixed arm 122, which corresponds to the
closed configuration of coupling assembly 120 (FIG. 9A),
and a position spaced away from engagement portion 126 of

fixed arm 122, which corresponds to the open configuration
of coupling assembly 120 (FIG. 10A).

With reference to FIGS. 9A and 10A, the transition of
coupling assembly 120 between the closed and open con-
figurations will be further discussed. It should be appreci-
ated that through pivoting of movable arm 132, coupling
assembly 120 1s caused to transition between the closed
configuration (FIG. 9A) and the open configuration (FIG.
10A). In the closed configuration of coupling assembly 120,
engagement portion 136 of movable arm 132 1s proximate
engagement portion 126 of fixed arm 122 to achieve fixation
of surgical port 1000 to robot arm 2, via coupling assembly
120 of mount assembly 100. In the open configuration of

5

10

15

20

25

30

35

40

45

50

55

60

65

8

coupling assembly 120, engagement portion 136 of movable
arm 132 1s spaced away from engagement portion 126 of
fixed arm 122 to receive or release surgical port 1000
therefrom. Thus, 1n the closed configuration of coupling
assembly 120, surgical port 1000 1s secured to robot arm 2,
and in the open configuration of clamping assembly 120,
surgical port 1000 1s unsecured from robot arm 2.

Coupling assembly 120 may further include a biasing
member 145 (FIGS. 5 and 6) coupled between support
portion 134 of movable arm 132 and support portion 124 of
fixed arm 122, such that engagement portion 136 of movable
arm 132 1s biased into a position proximate to, or spaced
away Irom, engagement portion 126 of fixed arm 122.
Accordingly, biasing member 145 acts to bias coupling
assembly 120 into one of the closed or open configurations.

With continued reference to FIGS. 6 and 9A-10B, mov-
able arm 132 further includes a latch pin bore 146 defined
through support portion 134 thereof, and fixed arm 122
further includes a cam slot 150 defined through support
portion 124 thereot. A latch plate pin 148 1s disposed within
latch pin bore 146 of movable arm 132, and 1s slidably
disposed within cam slot 150 of fixed arm 122. As movable
arm 132 pivots about pivot pin 140, latch plate pin 148 1s
caused to slide within cam slot 150 of fixed arm 122.

Coupling assembly 120 includes a latch plate 160 having
an engagement pin 162 extending from a first end portion
161 thereof, a pivot pin 164 extending from a second end
portion 163 thereof, and a protrusion 166 disposed at a
position between first and second end portions 161, 162.
Engagement pin 162 1s configured to engage a portion of
release assembly 190, as discussed below, whereas pivot pin
164 1s configured to pivotably couple latch plate 160 to
support portion 124 of fixed arm 122.

Latch plate 160 1s pivotably transitionable between an
engaged position (FIG. 9B) and a disengaged position (FIG.
10B), whereby protrusion 166 of latch plate 160 engages
latch plate pin 148 in the engaged position. Through actua-
tion of release assembly 190, as discussed below, protrusion
166 transitions between positions for engagement with latch
plate pin 148 and disengagement with latch plate pin 148.
Accordingly, with protrusion 166 of latch plate 160 posi-
tioned for engagement with latch plate pin 148 (FIG. 9B),
latch plate pin 148 1s 1inhibited from sliding within cam slot
150 of fixed arm 122, and thus, movable arm 132 coupled to
latch plate pin 148 1s mnhibited from pivoting. With protru-
sion 166 of latch plate 160 positioned for disengagement
with latch plate pin 148 (FIG. 10B), latch plate pin 148 may
freely slide within cam slot 150 of fixed arm 122, and thus,
movable arm 132 coupled to latch plate pin 148 may ireely
pivot. As dictated by the position of latch plate 160, movable
arm 132 1s either ihibited from, or freely capable of,
pivoting with respect to fixed arm 122. Thus, the position of
latch plate 160 directs coupling assembly 120 into one of a
locked or unlocked configuration, whereby in the locked
configuration movable arm 132 1s mhibited from pivoting
and 1n the unlocked configuration movable arm 132 may
freely pivot.

As discussed further below, through actuation of release
assembly 190, release assembly 190 selectively transitions
latch plate 160 between the engaged and disengaged posi-
tions, and thus, transitions coupling assembly 120 between
the locked configuration and the unlocked configuration, via
the engagement or disengagement of latch plate 160 and
atch plate pin 148. With coupling assembly 120 in the
locked configuration, coupling assembly 120 is inhibited
from transitioning between the open and closed configura-
tions, €.g., movable arm 132 1s inhibited from pivoting with
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respect to fixed arm 122. With coupling assembly 120 1n the
unlocked configuration, coupling assembly 120 may freely
transition between the open and closed configurations, e.g.,

movable arm 132 may freely pivot with respect to fixed arm
122.

With reference to FIGS. 4, 5, and 9A-10B, release assem-
bly 190 includes a slide 192 disposed within cavity 116 of
housing 110 and supported by second half 114 of housing
110. Shide 192 includes a latch plate recess 194 defined
along a distal edge portion 193, an engagement portion 196
disposed on an external surface 1935 thereof which 1s posi-
tioned externally of cavity 116 through port 117 of housing
110, and a bias member recess 197 extending from an
internal surface 199 thereof. Latch plate recess 194 1is
configured to receive and engage engagement pin 162 of
latch plate 160. Release assembly 190 further includes a
biasing member 198 disposed within bias member recess
197 configured to engage a portion of housing 110.

Slide 192 of release assembly 190 1s configured to slide
between first and second positions along an axis “S” being
transverse to a longitudinal axis “L” of housing 110 (FIG. 3).
In the first position of slide 192, engagement portion 196 is
positioned externally of cavity 116 of housing 110 (FIG.
9A). In the second position of slide 192, engagement portion
196 partially resides within cavity 116 of housing 110 (FIG.
10A). As slide 192 translates along axis “S” between first
and second positions, 1t should be appreciated that latch
plate recess 194 of slide 192 translates or slides along an axis
being parallel to axis “S”. As latch plate recess 194 slides
parallel to axis “S”, engagement pin 162 of latch plate 160,
being engaged with latch plate recess 194, 1s caused to
translate along axis “S”, thus causing latch plate 160 to
p1votL.

As discussed above, as latch plate 160 pivots, protrusion
166 of latch plate 160 transitions between the engaged and
disengaged positions, with respect to latch plate pin 148.
Accordingly, as slide 192 translates along axis “S”, protru-
sion 166 of latch plate 160 1s brought into or out of the
engaged and disengaged positions to engage or disengage
latch plate pin 148. More particularly, with slide 192 1n the
first position, protrusion 166 of latch plate 160 1s 1n the
engaged position such that protrusion 166 obstructs or
otherwise inhibits latch plate pin 148 from sliding within
cam slot 150, and thus, movable arm 132 1s inhibited from
pivoting with respect to fixed arm 122, and coupling assem-
bly 120 1s in the locked configuration. As slide 192 translates
along axis “S” from the first position towards the second
position, latch plate recess 194 engages and drives engage-
ment pin 162 of latch plate 160 such that latch plate 160 1s
caused to pivot. As latch plate 160 pivots, protrusion 166 of
latch plate 160 1s caused to pivot into the disengaged
position. With protrusion 166 of latch plate 160 in the
disengaged position, latch plate pin 148 1s free to slide
within cam slot 150, and thus, movable arm 132 1s free to
pivot with respect to fixed arm 122, such that coupling
assembly 120 1s 1n the unlocked configuration. Accordingly,
through translation of slide 192, coupling assembly 120 1s
transitioned between the locked configuration and the
unlocked configuration.

Biasing member 198 of release assembly 190 1s config-
ured to bias slide 192 mto one of the first or second
positions. With slide 192 biased into one of the first or
second positions, slide 192 biases latch plate 160 1nto one of
the engaged or disengages positions, via coupling of latch
plate recess 194 of slide 192 and engagement pin 162 of
latch plate 160. Thus, protrusion 166 of latch plate 160 is
biased into one of the engaged or disengaged positions, with
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respect to latch plate pin 148. As a result thereof, release
assembly 190 thereby biases the coupling assembly 120 into
one of the locked or unlocked configurations.

With reference to FIGS. 1-10B, the coupling and uncou-
pling of a surgical port with mount assembly 100 will be
described. With coupling assembly 120 1n the closed and
locked configurations (FIGS. 9A and 9B), release assembly
190 1s actuated to transition coupling assembly 120 into the
unlocked configuration. Slide 192 of release assembly 190 1s
translated along axis “S” from the first position towards the
second position (FIG. 10A), such that latch plate 160 1s
caused to pivot, thus transitioning protrusion 166 of latch
plate 160 from the engaged position ito the disengaged
position, with respect to latch plate pin 148 (FI1G. 10B). With
protrusion 166 1n the disengaged position, latch plate pin
148 may slide within cam slot 150 and movable arm 132
may be pivoted. As movable arm 132 pivots, coupling
assembly 120 may assume the open configuration.

With coupling assembly 120 in the open configuration, a
surgical port (e.g., surgical port 1000) may be positioned
between engagement portions 126, 136 of fixed and mov-
able arms 122, 132. Once positioned between engagement
portions 126, 136, movable arm 132 may be pivoted towards
fixed arm 122 such that coupling assembly 120 assumes the
closed configuration. With coupling assembly 120 1n the
closed configuration, slide 192 1s translated along axis “S”
from the second position towards the first position, thus
transitioming coupling assembly 120 into the locked con-
figuration. With coupling assembly 120 i the closed and
locked configurations, surgical port 1000 1s thereby secured
to mount assembly 100. The surgical port 1000 1s uncoupled
from coupling assembly 120 1n a similar manner, and may
thus be uncoupled from mount assembly 100.

With reference to FIGS. 2-4, 6, and 9A-12B, mount
assembly 100 may further include a communication assem-
bly 200 configured to communicate with work station 1.
More particularly, communication assembly 200 provides
information to work station 1 regarding the open, closed,
locked, and unlocked configuration status of coupling
assembly 120, and further, provides an indication if a
surgical accessory, e.g., a surgical port, 1s positioned
between, or absent from, coupling assembly 120.

Communication assembly 200 and work station 1 may be
configured for wired or wireless communication. In an
embodiment, communication assembly 200 includes a first
pin 202 in electrical communication therewith which 1s
disposed on the proximal portion 111 of first half 112 of
housing 110. Distal portion 2a of robot arm 2 includes a
corresponding second pin (not shown) in communication
with work station 1, via robot arm 2. With mount assembly
100 and robot arm 2 coupled, communication assembly 200
and work station 1 are communicatively coupled via engage-
ment of first pin 202 and the second pin (not shown). In an
embodiment, communication assembly 200 1s configured for
wireless communications with work station 1, whereby
communication assembly 200 and work station 1 are com-
municatively coupled by any wireless communication
method as 1s known 1n the art, such as, for example,
BlueTooth, ZigBee, near field communication (NFC), Wik,
or the like.

As 1llustrated in FIG. 4, communication assembly 200
includes a control board 210 disposed 1n cavity 116 of
housing 110 and supported by second half 114 of housing
110. Control board 210 includes a release assembly sensor
switch 220, a presence sensor switch 230, and a reposition-
ing sensor switch 240. Communication assembly 200 further
includes a button 232 configured to engage presence sensor
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switch 230, and a repositioning button 242 configured to
engage repositioning sensor switch 240, as discussed below.
Communication assembly 200 may further include any
number ol additional switches and/or sensors, with any
number of corresponding buttons, with or without corre-
sponding audio and/or visual user signals (e.g., LED’s,
buzzers, or the like), each of which may include or provide
different or additional functionality.

With reference to FIGS. 9A and 10A, a switch protrusion
222 extending from slide 192 of release assembly 190 1is
configured to selectively engage release assembly sensor
switch 220 of control board 210. As slide 192 translates
along axis “S” between the first and second positions,
corresponding to the locked and unlocked configurations of
coupling assembly 120, as discussed above, switch protru-
sion 222 selectively engages, abuts, depresses, or otherwise
closes release assembly sensor switch 220.

More particularly, with slide 192 1n the first position, thus
placing coupling assembly 120 1n the locked configuration,
switch protrusion 222 is 1n abutment to, and engaged with
release assembly sensor switch 220, such that release assem-
bly sensor switch 220 1s depressed (FIG. 9A). With switch
protrusion 222 engaged with release assembly sensor switch
220, communication assembly 200 provides an indication to
work station 1 that coupling assembly 120 1s 1n the locked
configuration. Conversely, with slide 192 m the second
position, thus placing coupling assembly 120 1in the
unlocked configuration, switch protrusion 222 1s spaced
away 1from, and disengaged with release assembly sensor
switch 220, such that release assembly sensor switch 220 1s
no longer depressed (FI1G. 10A). With switch protrusion 222
disengaged with release assembly sensor switch 220, com-
munication assembly 200 provides an indication to work
station 1 that coupling assembly 120 1s in the unlocked
configuration, and thus certain functionality of medical work
station 1 may be activated or deactivated.

With reference to FIGS. 4, 6, 11A-12B, button 232 of
communication assembly 200 1s configured to selectively
engage presence sensor switch 230 of control board 210.
Button 232 includes a pivot bore 234, a contact surface 236,
and a switch surface 238. Button 232 1s supported by and
pivotably coupled to fixed arm 122 of coupling assembly
120 via a pin 233 disposed within pivot bore 234 of button
232 and a bore 235 defined in support portion 124 of fixed
arm 122. Contact surface 236 1s recerved within a cavity 237
of support portion 124 of fixed arm 122, whereby cavity 237
extends through support portion 124 such that contact sur-
face 236 1s positionable proximate engagement portion 126
of fixed arm 122. When positioning a surgical port 1000
proximate to and 1n abutment with fixed arm 122 of coupling,
assembly 120, the surgical port 1000 1s thereby brought into
abutment with contact surface 236 of button 232 of com-
munication assembly 200. Through abutment of surgical
port 1000 with respect to 1nner surface 127 of engagement
portion 126 of fixed arm 122 and contact surtace 236 of
button 232, button 232 1s caused to pivot, with respect to
fixed arm 122, through cavity 237 of support portion 124 of
fixed arm 122.

More particularly, button 232 1s pivotable about pin 233
and bore 235 of fixed arm 122 between a first position
(FIGS. 11 A and 11B) and a second position (FIGS. 12A and
12B). In the first position of button 232, contact surface 236
of button 232 1s positioned through cavity 237 of fixed arm
122 such that contact surface 236 extends through cavity
237 and past inner surface 127 of engagement portion 126
of fixed arm 122. As such, contact surface 236 protrudes
from inner surface 127 of engagement portion 126 of fixed
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arm 122. In the second position of button 232, contact
surface 236 of button 232 1s positioned within cavity 237 of
fixed arm 122, such that contact surface 236 1s nearly flush
with, or planar to inner surface 127 of engagement portion
126 of fixed arm 122. It should be appreciated that as a
surgical port 1000 1s brought into approximation with
engagement portion 126 of fixed arm 122, and more par-
ticularly 1s brought into abutment with inner surface 127, the
surgical port 1000 presses against contact surface 236 such
that button 232 1s caused to pivot about pin 233 and bore 235
from the first position (FIG. 11A) towards the second
position (FIG. 12A).

With button 232 in the first position, switch surface 238
of button 232 1s spaced away from, or disengaged from
presence sensor switch 230, such that presence sensor
switch 230 1s not depressed (FIG. 11B). With button 232 1n
the first position, and presence sensor switch 230 not
depressed, communication assembly 200 provides an 1ndi-
cation to work station 1 that there i1s no surgical port
positioned between fixed and movable arms 122, 132 of
coupling assembly 120, and/or that a surgical port 1s 1ncor-
rectly positioned therebetween. With button 232 in the
second position, switch surface 238 of button 232 engages,
abuts, depresses, or otherwise closes presence sensor switch
230 (FIG. 12B). With switch surface 238 of button 232
engaged with presence sensor switch 230, communication
assembly 200 provides an indication to work station 1 that
a surgical port 1s positioned proximate to and 1n abutment
with coupling assembly 120.

By utilizing release assembly sensor switch 220 and
presence sensor switch 230 of communication assembly
200, work station 1 may determine the operational status and
state of mount assembly 100, and provide such information
to a user. As noted above, release assembly sensor switch
220 provides work station 1 an indication regarding the
locked and unlocked state of coupling assembly 120 of
mount assembly 100. Presence sensor switch 230 provides
work station 1 an indication regarding the presence, or
absence of a surgical port, with respect to coupling assembly
120 of mount assembly 100, and may further provide an
indication of incorrect, partial, or misalighed mounting
between the surgical port and the fixed and movable arms
122, 132 of coupling assembly 120. Upon indication from
communication assembly 200, work station 1 may deter-
mine 11 a safe operational condition 1s present and permit, for
example, articulation of robot arm 2, actuation of surgical
mstrument “SI,” and/or other actions performed during a
surgical procedure. Conversely, work station 1 may deter-
mine 1f an unsafe operational condition 1s present and may,
for example, inhibit movement of robot arm 2, inhibat
continuation of a procedure, prevent actuation or articulation
of surgical mstrument “SI”, and/or initiate a warning to a
user, via audible or visual indicia utilizing operating console
5.

For example, upon indication from communication
assembly 200 that a surgical port 1s not positioned between
coupling assembly 120, via presence sensor switch 230, and
coupling assembly 120 1s 1n eirther the locked or unlocked
configuration, via release assembly sensor switch 220, 1t
may be determined that robot arm 2 1s not in use and/or 1s
safe to move. Upon indication from communication assem-
bly 200 that a surgical port 1s positioned between coupling
assembly 120, via presence sensor switch 230, and coupling
assembly 120 1s 1n the locked configuration, via release
assembly sensor switch 220, it may be determined that robot
arm 2 1s 1n use, the surgical port 1s properly engaged with
and secured to the coupling assembly 120, and thus, robot
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arm 2 1s ready for the surgical procedure. Further, upon
indication from communication assembly 200 that a surgical
port 1s positioned between coupling assembly 120, via
presence sensor switch 230, and coupling assembly 120 1s in
the unlocked configuration, via release assembly sensor
switch 220, 1t may be determined that robot arm 2 1s 1n use,
the surgical port may be improperly engaged with the
coupling assembly 120, coupling assembly 120 may not be
in a fully closed or locked configuration, and thus, robot arm
2 1s not ready for the surgical procedure and requires
attention prior to proceeding. In such a situation, for
example, a warning may be issued to the user, movement of
robot arm 2 may be inhibited, or actuation of the surgical
mstrument “SI” may be forestalled.

With reference to FIGS. 2, 3, and 4, repositioning sensor
switch 240 and repositioning button 242 will be discussed.
Repositioning button 242 1s disposed in cavity 116 of
housing 110 and supported by second half 114 of housing
110. Repositioming button 242 1s translatably disposed
within a bore 244 defined through first half 112 of housing
110, such that repositioning button 242 may be engaged by
a user. Repositioning button 242 translates between a {first
position, disengaged from reposition sensor switch 240, and
a second position, engaged with reposition sensor switch
240. In the second position, reposition button 242 engages,
abuts, depresses, or otherwise closes reposition sensor
switch 240.

With reposition button 242 1n the second position, and
reposition sensor switch 240 depressed, robot arm 2 may be
articulated, moved, or otherwise repositioned. More particu-
larly, 1n the second position of reposition button 242, com-
munication assembly 200 directs the motors and controllers
associated with robot arm 2 to accept manual manipulation
from a clinician, or automated instructions from work sta-
tion 1. It 1s envisioned that as robot arm 2 undergoes
manipulation, with reposition button 242 in the second
position, robot arm 2 receives electro-mechanical assisted
motion, such that repositioning of robot arm 2 may be
tacilitated. It should be appreciated that with reposition
button 242 in the first position, motors and controllers
associated with of robot arm 2 maintain a stop, hold, or
break condition, such that manipulation of robot arm 2 1s
inhibited.

In an embodiment, communication assembly 200 may
incorporate one or more non-contact sensors, rather than
mechanical switches, such as, for example, a proximity
sensor, an optical sensor, a hall-eflect sensor, a magnetic
sensor or magnetic registration, an induction sensor, a
Radio-Frequency Identification (“RFID”) sensor, combina-
tions thereol, and the like. In such an embodiment, any one
or more of: release assembly sensor switch 220 and switch
protrusion 222 of slide 192; presence sensor switch 230 and
switch surface 238 of button 232; or repositioning sensor
switch 240 and button 242, may be configured for non-
contact electrical communication therebetween. Accord-
ingly, rather than engaging, depressing, abutting or other-
wise closing a respective release assembly sensor switch
220, presence sensor switch 230, or repositioning sensor
switch 240, the respective switch protrusion 222, switch
surface 238, or button 242 1s merely required to come 1nto
close proximity with the respective switch and/or commu-
nication assembly 200, whereby communication assembly
200 provides the associated signal to work station 1 and/or
robot arm 2.

With reference to FIGS. 13A and 13B, 1n an embodiment,
mount assembly 100 includes a coupling assembly 300
configured to receive and selectively athix a surgical port to

10

15

20

25

30

35

40

45

50

55

60

65

14

mount assembly 100, and thus, robot arm 2. Coupling
assembly 300 1s supported at a distal portion 109 of housing
110 of mount assembly 100, and includes first and second
arms 310, 312 and first and second actuation levers 314, 316.
Each of the first and second arms 310, 312, and each of the

first and second actuation levers 314, 316, are pivotably
coupled to distal portion 109 of housing 110. First arm 310
1s associated with first actuation lever 314, and second arm
312 is associated with second actuation lever 316. As
discussed below, first and second actuation levers 314, 316
act as a release for a respective first and second arm 310,
312, such that coupling assembly 300 1s transitionable
between an open and a closed configuration. It 1s further
envisioned that each of first and second arms 310, 312
defines an engagement portion 318, 320, respectively, con-
figured to engage a portion of a surgical port. Engagement
portions 318, 320 may be configured to correspond to an
outer surface of a surgical port, such that secure fixation
between the surgical port and the coupling assembly 300
may be achieved.

More particularly, first and second arms 310, 312 are
pivotable between an approximated position (FIG. 13A) and
a spaced apart position (FIG. 13B), with respect to each
other. The spaced apart position of first and second arms
310, 312 corresponds to an open configuration of coupling
assembly 300 (FIG. 13A), and the approximated position
corresponds to a closed configuration of coupling assembly
300 (FIG. 13B). Further, first and second actuation levers
314, 316 are pivotable between a first position (FIG. 13A)
and a second position (FIG. 13B). The first position of first
and second actuation levers 314, 316 corresponds to the
open configuration of coupling assembly 300, and the sec-
ond position of first and second actuation levers 314, 316
corresponds to the closed configuration of coupling assem-
bly 300.

During coupling and uncoupling of a surgical port to
coupling assembly 300 of mount assembly 100, first and
second actuation levers 314, 316 are pivoted into the first
position, such that first and second arms 310, 312 may pivot
into the spaced apart position, and thus, coupling assembly
300 1s transitioned into the open configuration (FIG. 13A).
In the open configuration of coupling assembly 300, a
surgical port may be positioned between first and second
arms 310, 312 and brought into abutment with engagement
portions 318, 320, respectively. With the surgical port posi-
tioned between first and second arms 310, 312, and aligned
with engagement portions 318, 320, first and second arms
310, 312 may be pivoted into the approximated position,
thereby positioning and aflixing the surgical port therebe-
tween 1n a clamping fashion. With coupling assembly 300 in
the closed configuration (FIG. 13B), first and second actua-
tion levers 314, 316 inhibit first and second arms 310, 312
from pivoting into the spaced apart position, such that
coupling assembly 300 1s securely maintained in the closed
configuration. Thus, in the closed configuration of coupling
assembly 300, the surgical port 1s thereby aflixed to mount
assembly 100, and thus robot arm 2.

During uncoupling of a surgical port from coupling
assembly 300, first and second actuation levers 314, 316 are
pivoted from the second position (FIG. 13B) towards the
first position (FIG. 13A), thereby permitting first and second
arms 310, 312 to pivot towards the spaced apart position,
bringing coupling assembly 300 1nto the open configuration.
With coupling assembly 300 1n the open configuration, the

surgical port may be uncoupled from first and second arms
310, 312.
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With reference to FIGS. 14A-15, in an embodiment,
mount assembly 100 includes a coupling assembly 400
configured to engage and selectively afhix a surgical port to
mount assembly 100, and thus, robot arm 2. Coupling
assembly 400 1s supported at distal portion 109 of housing
110 of mount assembly 100, and includes a latch 410
pivotably coupled to housing 110. Latch 410 includes a
hooked portion 412 configured to selectively engage or
disengage with a portion of a surgical port, and an engage-
ment portion 414 configured for user actuation such that
latch 410 pivots. Upon actuation of engagement portion 414
by a user, latch 410 1s caused to p1vot about a pivot pin 411.
More particularly, latch 410 pivots between a first and
second position, whereby hooked portion 412 pivots into
and out of an engagement with respect to a portion of a
surgical port. Thus, coupling assembly 400 transitions
between an engaged and disengaged configuration with
respect to a surgical port, respectively.

Coupling assembly 400 may further include a biasing
member 416 disposed between latch 410 and housing 110.
Biasing member 416 1s configured to bias latch 410 into one
of the first or second positions, and more particularly, bias
hooked portion 412 of latch 410 into or out of engagement
with respect to a portion of a surgical port. Further, coupling,
assembly 400 may include a latch lock 418 disposed
between latch 410 and housing 110. Latch lock 418 1s
configured to inhibit latch 410 from pivoting about pivot pin
411, such that latch 410 1s maintained and secured 1in one of
the first or second positions, which therefore maintains and
secures hooked portion 412 1nto or out of engagement with
respect to a surgical port.

During coupling and uncoupling of a surgical port with
coupling assembly 400, a portion of the surgical port is
brought nto proximity with hooked portion 412 of latch
410. Latch 410 1s pivoted into the first position, such that
hooked portion 412 1s brought mto engagement with the
portion of the surgical port, and the coupling assembly 400
1s transitioned into the engaged configuration (FIGS. 14B
and 15). Alternatively, a portion of the surgical port may be
driven against the hooked portion 412 of latch 410, thus
causing hooked portion 412 to pivot into engagement there-
with, thus transitioning coupling assembly 400 into the
engaged configuration. Latch lock 418 may be utilized to
securely maintain latch 410 in the first position, hooked
portion 412 1n the engaged position, and coupling assembly
400 1n the engaged configuration.

During uncoupling of a surgical port from coupling
assembly 400, latch lock 418 may be disengaged from latch
410, thus permitting latch 410 to pivot about pivot pin 411.
With latch 410 free to pivot, engagement portion 414 1is
actuated such that latch 410 pivots 1nto the second position,
hooked portion 412 pivots out of disengagement with
respect to a portion of the surgical port, and coupling
assembly 400 transitions into the disengaged configuration.
Accordingly, the surgical port may be removed and
uncoupled from coupling assembly 400 of mount assembly
100, and thus robot art 2 (FIG. 14A).

With reference to FIGS. 2 and 3, mount assembly 100
may be turther configured for a sterile drape 50 to enshroud
or enclose a portion thereolf, such that a sterile barrier is
positioned and maintained between mount assembly 100,
coupling assemblies 120, 300, or 400 associated therewith,
and the surgical accessory coupled thereto. Sterile drape 50
1s configured to enshroud or enclose all of or a portion of
housing 110 of mount assembly 100, and/or all of or a
portion of fixed or movable arms 122, 132 of coupling
assembly 120; first and second arms 310, 312 of coupling

10

15

20

25

30

35

40

45

50

55

60

65

16

assembly 300; and hooked portion 412 of latch 410 of
coupling assembly 400. Further, sterile drape 50 may be
positioned about mount assembly 100 1n either the closed or
open configurations of coupling assemblies 120 and 300. It
1s envisioned that sterile drape 50 may define a flexible,
deformable, or stretchable material, such that during actua-
tion and operation of coupling assemblies 120, 300, and 400
the structural integrity of sterile drape 50 1s maintained, and

turther, that the actuation and operation of coupling assem-
blies 120, 300, and 400 are uninhibited by sterile drape 50.
Sterile drape 50 may 1nclude any biocompatible matenal as
1s known 1n the art such that a sterile barrier 1s maintained,
and may include, for example, an elastomer, a silicone, a
polyethylene, a polyvinylechloride, a polyurethane, a poly-
lactide, combinations thereof, and the like.

Turning now to FIGS. 16-29, embodiments of surgical
ports 1 accordance with the present disclosure will be
discussed herein below. It should be appreciated that the
following embodiments of surgical ports are compatible
with mount assembly 100 and one or more ol coupling
assemblies 120, 300, or 400. The surgical ports disclosed
herein are configured to recerve a surgical mstrument “SI”
therethrough; provide access into a patient cavity through
either a natural orifice or an incision in tissue; maintain a
fluidic seal between the patient cavity and the external
environment, with or without a surgical instrument “SI”
disposed through the surgical port; redirect and transfer
external forces exerted against or upon the surgical instru-
ment “SI” to robot arm 2, via mount assembly 100 resulting
from the natural orifice or the surrounding tissue of an
incision; increase the load bearing capability upon the
surgical port and/or surgical instrument “SI” without com-
promising the fluidic seal integrity; provide mechanical
lead-in for automated insertion of un-supported surgical
istruments “SI” therethrough; work collaboratively with
surgical drape 50 and the like; provide a minimal footprint
to minimize obstruction of the surgical field; and/or provide
expeditious coupling and uncoupling to robot arm 2, via
mount assembly 100, and the corresponding coupling
assemblies 120, 300, and 400.

With reference to FIGS. 16-20, an embodiment of a
surgical port 1000 includes a seal housing 1100, a seal
assembly 1200, a seal cover 1300, a cannula seal 1400, and
a cannula assembly 1500. An interior surface of each of seal
housing 1100, seal cover 1300, and cannula assembly 1500
define a central lumen 1002 of surgical port 1000. Central
lumen 1002 1s configured to receive a portion of surgical
istrument “SI” therethrough, such that a distal portion of
surgical mstrument “SI” may access an iternal body cavity,
as described herein. For a more detailed description of a
similar surgical port, reference can be made to U.S. Pat. No.
5,807,338, the entire contents of which are incorporated by
reference herein.

As discussed below, mount assembly 100 1s configured to
selectively engage with, and aflix to a portion of seal housing
1100, such that surgical port 1000 1s thereby atlixed to mount
assembly 100, and thus robot arm 2. Seal housing 1100 1s
couplable to seal cover 1300, whereby seal assembly 1200
1s coupled therebetween. Seal cover 1300 1s couplable to
cannula assembly 13500, whereby cannula seal 1400 1is
coupled therebetween. For further discussion of the con-
struction and operation of surgical port 1000, and surgical
ports similar thereto, reference may be made to U.S. Pat. No.
5,603,702, filed on Aug. 8, 1994 and entitled “Valve System
for Cannula Assembly,” the entire content of which 1s
incorporated herein by reference.
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With reference to FIGS. 16-18, surgical port 1000 1s
configured for expeditious and secure fixation with mount
assembly 100. More particularly, seal housing 1100 of
surgical port 1000 1s configured for secure fixation with
coupling assemblies 120, 300 of mount assembly 100. In an
embodiment, seal housing 1100 includes an engagement
region 1120 disposed about an external radial surface
thereol, where engagement region 1120 includes a plurality
of ribs 1122 disposed thereon. Engagement region 1120 1s
configured to mate with engagement portions 126, 136 of
fixed and movable arms 122, 132 of coupling assembly 120,
or engagement portions 318, 320 of first and second arms
310, 312 of coupling assembly 300. More particularly,
engagement region 1120, together with ribs 1122, are con-
figured to correspond to an outer profile of engagement
portions 126, 136 of fixed and movable arms 122, 132 of
coupling assembly 120, and/or engagement portions 318,
320 of first and second arms 310, 312 of coupling assembly
300, such that abutment and fixation therebetween may be
achieved. It should be appreciated that the generally circular
cross-sectional profile of engagement region 1120, and the
corresponding arcuate profile of fixed and movable arms
122, 132, and first and second arms 310, 312, provide
surgical port 1000 with a rotational degree of freedom, about
a longitudinal axis defined along central lumen 1002.

As coupling assemblies 120, 300 transition from the open
configuration (FIG. 10A) to the closed configuration (FIGS.
3, 9A, and 18), engagement portions 126, 136 of coupling
assembly 120 and engagement portions 318, 320 of coupling
assembly 300 come imto abutment with and clamp about
engagement region 1120 of seal housing 1100. A ramped
surface 1124 of each respective rib 1122 aids, guides, and
directs engagement portions 126, 136 and engagement por-
tions 318, 320 1nto secure fixation with engagement region
1120 of seal housing 1100. More specifically, ramped sur-
tace 1124 provides a lead-in geometry for orientation and
alignment during fixation of seal housing 1100 and mount
assembly 100. Accordingly, with coupling assemblies 120,
300 in the closed configuration, fixed and movable arms
122, 132 of coupling assembly 120, and first and second
arms 310, 312 of coupling assembly 300, may be accurately
aligned with, and securely afhxed to, engagement region
1120 of seal housing 1100.

In further embodiments, seal housing 1100 of surgical
port 1000 may include a chamifered surface 1130 disposed
along an interior surface 1132 of seal housing 110, whereby
interior surface 1132 delineates a proximal portion 1004 of
central lumen 1002 of surgical port 1000 from a distal
portion thereof. Chamiered surface 1130 1s configured to
facilitate msertion (e.g., manual and/or automated) of sur-
gical mstruments “SI” through central lumen 1002 of sur-
gical port 1002. More particularly, during insertion of sur-
gical instrument “SI” through central lumen 1002 of surgical
port 1000, as a distal portion of surgical instrument “SI”
approximates seal housing 1100, a distal end of surgical
instrument “SI” may come into abutment with, and ride
along, chamfered surface 1130. As surgical instrument “SI”
rides along chamiered surface 1130, surgical instrument
“SI” 15 directed into and through central lumen 1002, such
that chamiered surface 1130 serves as a lead-1n geometry to
assist and facilitate alignment and orientation of surgical
istrument “SI” through central lumen 1002 of surgical port
1000.

As should be appreciated, with a distal portion 1504 of
cannula assembly 1500 positioned within a cavity of a
patient, central lumen 1002 of surgical port 1000 creates a
pathway for the passage of surgical mstruments “SI” there-
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through. During such a procedure, seal assembly 1200 and
cannula seal 1400 act as a fluidic seal to maintain the internal
pressures of the cavity of a patient. Further still, seal
assembly 1200 and cannula seal 1400 are configured as
one-way valves of central lumen 1002, such that internal
pressure ol the cavity 1s maintained whether a surgical
istrument “SI” 1s positioned within central lumen 1002, or
absent therefrom. More particularly, each of seal assembly
1200 and cannula seal 1400 are configured to deform as a
surgical mstrument “SI” 1s passed therethrough, and posi-
tioned within central lumen 1002, such that each of seal
assembly 1200 and cannula seal 1400 create a fluid tight seal
about a portion of the surgical instrument “SI”. Seal assem-
bly 1200 and/or cannula seal 1400 may be fabricated from
a resilient material, e.g., rubber, where seal assembly 1200
may include one or more layers of resilient material and
cannula seal 1400 may generally define a duck bill shape. As
discussed further below, surgical port 1000 1s configured to
create and maintain a robust fluid tight seal within central
lumen 1002, between seal assembly 1200 and cannula seal
1400, between seal cover 1300 and cannula assembly 1500,
and between a surgical mstrument “SI” 1nserted therein.

With reference to FIGS. 19 and 20, with respect to the
engagement and coupling of seal cover 1300 and cannula
assembly 1500, a distal portion 1302 of seal cover 1300 1s
configured to couple with a proximal portion 1502 of
cannula assembly 1500, such that a secure and fluid tight
seal 1s maintained therebetween. In an embodiment, distal
portion 1302 of seal cover 1300 includes a plurality of lobes
1310, where each respective lobe 1310 defines a key feature
1312 thereon. In an embodiment, and as 1llustrated 1in FIGS.
18 and 19, seal cover 1300 may include three lobes 1310
radially disposed about distal portion 1302 of seal cover
1300. It 1s envisioned that lobes 1310 may be equally
radially disposed about the distal portion 1302 of seal cover
1300.

In such an embodiment, cannula assembly 1500 includes
a plurality of key features 1512 radially disposed about, and
extending from proximal portion 1502. Each respective key
feature 1512 1s configured to engage with and couple to a
respective key feature 1312 of lobe 1310 of seal cover 1300.
It 1s envisioned that key features 1512 may be equally
radially disposed about the proximal portion 1502 of can-
nula assembly 1500 and/or configured to correspond to the
position of key feature 1312 of seal cover 1300. As should
be appreciated, with distal portion 1302 of seal cover 1300
in abutment with proximal portion 1502 of cannula assem-
bly 1500, key feature 1312 of seal cover 1300 1s brought into
abutment with key feature 1512 of cannula assembly 1500.
Rotation of seal cover 1300 or cannula assembly 1500, with
respect to the other, engages respective key features 1312,
1512, such that seal cover 1300 and cannula assembly 1500
are thereby securely athxed. With seal cover 1300 and
cannula assembly 1500 securely athixed, cannula seal 1400
1s thereby securely disposed therebetween in a fluid tight
arrangement.

With reference to FIGS. 21-22B, in another embodiment
of surgical port 1000, surgical port 1000 includes seal
housing 1100, seal assembly 1200, a seal cover 2300,
cannula seal 1400, and cannula assembly 2500. Seal cover
2300 and cannula assembly 2500 include similar features to
that of seal cover 1300 and cannula assembly 1500, respec-
tively, and therefore, for the sake of brevity and clarity only
distinctions will be discussed herein below.

With respect to the engagement and coupling of seal cover
2300 and cannula assembly 2500, a distal portion 2302 of
seal cover 2300 1s configured to couple with a proximal
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portion 2502 of cannula assembly 2500, such that a secure
and fluid tight seal 1s maintained therebetween. Distal por-
tion 2302 of seal cover 2300 includes at least one engage-
ment region 2310 disposed radially about distal portion
2302, and proximal portion 2502 of cannula assembly 2500
includes at least one engagement cavity 2512 disposed
radially about proximal portion 2502. A respective engage-
ment region 2310 of seal cover 2300 1s configured to be
received within, and engage by, a corresponding engage-
ment cavity 2512 of cannula assembly 2500. With engage-
ment region 2310 and engagement cavity 2312 securely
coupled, seal cover 2300 and cannula assembly 2500
thereby fluidly seal cannula seal 1400 therebetween.

More particularly, and with reference to FIGS. 22A and
22B, engagement region 2310 of seal cover 2300 includes

opposing channels 2312 extending proximally from distal
portion 2302, and a base 2314 defined therebetween. Each
channel 2312 1s laterally oflset from, and parallel to, one
another, where channels 2312 are positioned on opposing
sides of base 2314. Cannula assembly 2500 includes oppos-
ing tlanges 2514 disposed at, and extending radially inward
from, proximal portion 2502, where opposing tlanges 2514
are disposed on either side of engagement cavity 2512.

During coupling of seal cover 2300 and cannula assembly
2500, engagement cavity 2512 of cannula assembly 2500 1s
configured to receive base 2314 of engagement region 2310
of seal cover 2300, whereas opposing flanges 2514 of
cannula assembly 2500 are configured to be received within,
and engaged by, opposing channels 2312 of engagement
region 2310 of seal cover 2300. Accordingly, abutment
between, and engagement of, engagement cavity 2512 and
base 2314, and opposing tlanges 2514 and opposing chan-
nels 2312, securely couple and athx seal cover 2300 and
cannula assembly 2500.

With reference to FIGS. 23-27, in another embodiment of
surgical port 1000, surgical port 1000 1ncludes a seal hous-
ing 3100, seal assembly 1200, seal cover 1300 or seal cover
2300, cannula seal 1400, cannula assembly 1500 or cannula
assembly 2500, and an adapter shell 3600. Seal housing
3100 includes similar features to that of seal housing 1100,
and therefore, for the sake of brevity and clanty only
distinctions will be discussed herein below. Further still, for
the sake of brevity, seal housing 3100 will be discussed with
reference to seal cover 1300.

Seal housing 3100 includes a flange 3102 extending
radially outward from a distal portion 3104 thereof. With
seal housing 3100 coupled to seal cover 1300, flange 3102
1s configured to extend radially beyond an outer surface
1330 of seal cover 1300, such that flange 3102 of seal
housing 3100 defines an outer diameter which 1s larger than
an outer diameter of seal cover 1300.

Adapter shell 3600 includes a first halt 3602 and a second
halt 3604 configured to selectively engage one another, such
that first and second halves 3602, 3604 may be atlixed to one
another. Fach of first and second halves 3602, 3604 includes
an 1ntermediate lip 3608 and a distal lip 3612. Intermediate
lip 3608 1s defined radially about, and extending inward
from, an 1nner surface 3610 of each of first and second
halves 3602, 3604. Daistal lip 3612 1s disposed at a distal
portion 3614 of first and second halves 3602, 3604, and
extends radially about at least a portion of inner surface 3610
and extends radially inward therefrom. When athxed, first
and second halves 3602, 3604 define a cavity 3606 therebe-
tween. Cavity 3606 1s configured to receive a portion of
surgical port 1000, and more specifically, 1s configured to
enclose seal housing 3100 and seal cover 1300.
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With adapter shell 3600 positioned around seal housing
3100 and seal cover 1300, flange 3102 of seal housing 3100
provides a landing surface for each of first and second halves
3602, 3604 of adapter shell 3600. A portion of flange 3102
of seal housing 3100 comes 1nto abutment with intermediate
lip 3608 of first and second halves 3602, 3604. Further,
distal lip 3612 comes 1nto engagement with a lip recess 1506
defined on proximal portion 1502 of cannula assembly 1500
(FI1G. 25). As a result of the abutment between flange 3102
of seal housing 3100 and intermediate lip 3608 of adapter
shell 3600, and the engagement between distal lip 3612 of
adapter shell 3600 and lip recess 1506 of cannula assembly
1500, linear movement and/or uncoupling of seal housing
3100 with respect to cannula assembly 1500 is thereby
inhibited, and thus, seal housing 3100 and seal cover 1300
may be securely coupled. Further still, by reducing a dis-
tance or gap between mtermediate lip 3608 and distal lip
3612, once adapter shell 3600 1s disposed about and coupled
to seal housing 3100 and cannula assembly 1500, interme-
diate and distal lips 3608, 3612 of adapter shell 3600 may
provide linear compression between seal housing 3100 and
cannula assembly 1500, such that coupling therebetween 1s
thereby enhanced.

With reference to FIGS. 13A, 13B, 23, and 27, first and
second halves 3602, 3604 of adapter shell 3600 further
include an engagement region 3620 disposed about an
external surface 3622 thereof. Engagement region 3620 is
configured to mate with engagement portions 126, 136 of
fixed and movable arms 122, 132 of coupling assembly 120,
or engagement portions 318, 320 of first and second arms
310, 312 of coupling assembly 300. More particularly,
engagement region 3620 and engagement portions 126, 136
of fixed and movable arms 122, 132 of coupling assembly
120, and/or engagement portions 318, 320 of first and
second arms 310, 312 of coupling assembly 300, are con-
figured to define corresponding profiles such that abutment
and fixation therebetween may be achieved. It should be
appreciated that the generally circular cross-sectional profile
of engagement region 3620, and the corresponding arcuate
profile of fixed and movable arms 122, 132, and first and
second arms 310, 312, provide surgical port 1000 with a
rotational degree of freedom, about a longitudinal axis
defined along central lumen 1002.

As coupling assemblies 120, 300 transition from the open
configuration (FIGS. 10A and 13A) to the closed configu-
ration (FIGS. 9A, 13B, and 27), engagement portions 126,
136 of coupling assembly 120, and engagement portions
318, 320 of coupling assembly 300, come into abutment
with and clamp about engagement region 3620 of adapter
shell 3600. Accordingly, with coupling assemblies 120, 300
in the closed configuration, fixed and movable arms 122,
132 of coupling assembly 120, and first and second arms
310, 312 of coupling assembly 300, are aligned with, and
securely athxed to, engagement region 3620 of adapter shell
3600, and thus, surgical port 1000 may be atlixed to mount
assembly 100 and robot arm 2.

With reference to FIGS. 28 and 29, in another embodi-
ment of surgical port 1000, surgical port 1000 includes seal
housing 1100 or seal housing 3100, seal assembly 1200, seal
cover 1300 or seal cover 2300, cannula seal 1400, cannula
assembly 1500 or cannula assembly 2500, and a mount
adapter 4100. For the sake of brevity and clarity, mount
adapter 4100 will be discussed herein with reference to seal
housing 1100, seal assembly 1200, seal cover 1300, cannula
seal 1400, and cannula assembly 1500.

Mount adapter 4100 1s configured to couple between seal
cover 1300 and cannula assembly 1500, and provides an
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alternative method of selectively coupling surgical port 1000
to mount assembly 100, as discussed further below. Mount
adapter 4100 includes a body 4110 defining a through-hole
4112, a release tab 4130 extending from a perimeter 4111 of
body 4110, and an engagement region 4140 extending from
perimeter 4111 of body 4110. It 1s envisioned that mount
adapter 4100 may further include a mount adapter seal
assembly (not shown) disposed within through-hole 4112
and configured to recerve a surgical mstrument “SI” there-
through. In such an embodiment, the mount adapter seal
assembly may include, for example, a captive seal, config-
ured to maintain internal fluidic pressures of the patient’s
body cavity with, or without surgical instrument “SI” pres-
ent.

Body 4110 of mount adapter 4100 includes an inner
surface 4114 defimng through-hole 4112, a flange 4116
disposed about a distal portion 4118 of inner surface 4114
and extending radially inward therefrom, and a coupling
teature 4120 disposed along flange 4116. During coupling,
seal housing 1100 and seal cover 1300 are positioned within
through-hole 4112 of body 4110 of mount adapter 4100,
proximal of flange 4116, such that distal portion 1302 of seal
cover 1300 1s brought into abutment with flange 4116 of
body 4110. Daistal portion 1302 of seal cover 1300 1s
configured to engage and couple with coupling feature 4120.
In an embodiment, seal cover 1300 may be coupled to
coupling feature 4120 of flange 4116 1n a similar manner as
when coupling seal cover 1300 and cannula assembly 1500
(e.g., key feature 1312 of lobe 1310 of seal cover 1300 1s
brought into abutment to, and coupled with, key feature
1512 of cannula assembly 1500, as discussed above,
whereas coupling feature 4120 of adapter mount 4100
defines a similar coupling feature to that of key feature 1512
of cannula assembly 1500).

With seal housing 1100 and seal cover 1300 coupled to
mount adapter 4100, a distal portion 4122 of body 4110 of
mount adapter 4100 may be coupled to proximal portion
1502 of cannula assembly 1500. More particularly, a distal
coupling feature 4124 radially disposed about distal portion
4122 of body 4110 1s configured to engage and couple with
proximal portion 1502 of cannula assembly 1500. It should
be appreciated that distal coupling feature 4124 of mount
adapter 4100 may engage and couple with cannula assembly
1500 1n a similar manner as seal cover 1300 and cannula
assembly 1500, as discussed above.

During uncoupling of seal cover 1300 from mount adapter
4100, release tab 4130 may be actuated such that distal
portion 1302 of seal cover 1300 and coupling feature 4120
of mount adapter 4100 are thereby disengaged. With seal
cover 1300 and mount adapter 4100 disengaged, seal cover
1300 may be withdrawn from through-hole 4112 of mount
adapter 4100. In a stmilar manner, mount adapter 4100 may
be uncoupled from cannula assembly 1500. More particu-
larly, a release tab 1508 disposed about the proximal portion
1502 of cannula assembly 1500 (FIGS. 28 and 29) may be
articulated, thereby disengaging the distal coupling feature
4124 from the proximal portion 1502 of cannula assembly
1500.

With reference to FIGS. 14A-15, 28, and 29, engagement
region 4140 of mount adapter 4100 includes a frame 4142
and a cavity 4144 defined therethrough. Cavity 4144 1is
configured to receive, while frame 4142 i1s configured to
engage, hooked portion 412 of latch 410 of coupling assem-
bly 400 of mount assembly 100. More particularly, and as
discussed above 1n more detail with respect to coupling
assembly 400 of mount assembly 100, during coupling of
mount adapter 4100 and coupling assembly 400, hooked
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portion 412 of latch 410 pivots 1into cavity 4144 of engage-
ment region 4140 and into engagement with frame 4142
(FIGS. 14B and 15). With frame 4142 pivotally coupled to
seal and cannula assemblies 1200, 1500 disposed there-
through such that engagement region 4140 may be coupled
to robot arm 2, port 1000 can rotate around the 1msertion axis
(e.g., single degree of freedom). During uncoupling of
mount adapter 4100 and coupling assembly 400, hook
portion 412 of latch 410 pivots out of engagement with
frame 4142 and out of cavity 4144 (FIG. 14A).

Mount adapter 4100 may further include a contact sensor
4150 disposed on body 4110. In an exemplary embodiment,
contact sensor 4150 1s disposed on or within frame 4142 of
engagement region 4140. Contact sensor 4150 1s configured
for communication with communication assembly 200 of
mount assembly 100, as discussed in further detail above,
and may mechanically engage presence sensor switch 230
and/or wirelessly communicate with presence sensor switch
230 or communication assembly 200. Contact sensor 4150,
together with communication assembly 200, provides work
station 1 with an indication regarding the presence, or
absence ol mount adapter 4100 of surgical port 1000, with
respect to coupling assembly 400 of mount assembly 100,
and may further provide an indication of incorrect, partial, or
misaligned mounting therebetween.

In an embodiment configured for mechanical communi-
cation, as latch 410 pivots and hooked portion 412 engages
engagement region 4140, latch 410 may be configured to
depress or otherwise close or contact presence sensor switch
230, indicating the presence of mount adapter 4100 there-
with. In an embodiment configured for non-contact or wire-
less communication, contact sensor 4150 of mount adapter
4100 may be configured for wireless communication with
communication assembly 200 by any wireless communica-
tion method as 1s known 1n the art, such as, for example,
magnetic registration, BlueTooth, ZigBee, near field com-
munication (NFC), WiF1, or the like. In such an embodi-
ment, once mount adapter 4100 1s coupled with coupling
assembly 400 of mount assembly 100, contact sensor 4150
1s thereby brought into close proximity to communication
assembly 200 of mount assembly 100. With contact sensor
4150 1n close proximity to communication assembly 200,
contact sensor 4150 may be wirelessly registered by com-
munication assembly 200, and thus, the presence of mount
adapter 4100 may be determined and communicated to work
station 1.

Mount adapter 4100 may be constructed from any bio-
compatible material as 1s known in the art, and may be
configured to be a disposable-single use device, or capable
of withstanding sterilization for reuse. Further still, mount
adapter 4100, and more particularly engagement region
4140 of mount adapter 4100, may be further configured to
cooperatively act with sterile drape 50. In such an embodi-
ment, sterile drape 50 may be positioned between engage-
ment region 4140 and coupling assembly 400 prior to
coupling, whereby hooked portion 412 of latch 410 of
coupling assembly 400 deforms sterile drape 30, or is
otherwise uninhibited from engaging frame 4142 of engage-
ment region 4140. It should be appreciated that during
coupling, engagement region 4140, hooked portion 412 of
latch 410, and sterile drape 50 are configured to i1nhibit a
breach, tear, or compromise of the integrity of sterile drape
50, such that the sterile barrier therebetween may be main-
tained.

With reference to FIGS. 1-29, a kit 1in accordance with the
present disclosure may include one or more mount assem-
blies 100 having any of coupling assemblies 120, 300, or
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400. In an embodiment, the kit further includes at least one
surgical accessory, such as, for example, surgical port 1000,
a trocar, or an illumination device. Further, the kit may
additionally or alternatively include at least one mount
adapter 4100. Further still, in an embodiment, the kit
includes at least one surgical instrument, such as, for
example, an obturator, a pair of jaw members, electrosurgi-
cal forceps, cutting instruments, or any other endoscopic or
open surgical devices. The kit may additionally include
Instructions for Use (“IFU”), which provides a clinician
with 1nstructions regarding the coupling and uncoupling of
mount assembly 100, and/or assembly or disassembly of
surgical port 1000.

Turning now to FIG. 30, another embodiment of a mount
assembly, generally referred to as 100' 1s similar to mount
assembly 100, but includes a housing 110' having a proximal
portion 112' and distal portion 114'. Housing 110" may be
wholly or partially formed of any suitable insulative or
dielectric material such a polymeric material to electrically
1solate a patient from at least portions of a medical work
station (e.g., mstrument drive unit, robotic arms, etc.). For
example, proximal portion 112' may include a conductive
material such as any suitable metallic material and distal
portion 114' may include a polymeric material such as
rubber or the like. Advantageously, 1f distal portion 114" of
housing 110' contacts a patient during use (e.g., if the patient
has a return pad or other device that acts as an electrode), the
insulative material of distal portion 114' prevents electrical
communication between the patient and the insulative mate-
rial. Mount assembly 100' includes an 1solation chip 116
that can similarly function to electrically 1solate one or more
clectrical components of the medical work station. For
example, 1solation chip 116' may be electrically coupled to
a communication assembly supported within housing 110
(and which may be similar to communication assembly 200)
(see, e.g., FIG. 4).

It will be understood that various modifications may be
made to the embodiments disclosed herein. Therefore, the
above description should not be construed as limiting, but
merely as exemplifications of various embodiments. Those
skilled 1n the art will envision other modifications within the
scope and spirit of the claims appended thereto.

What 1s claimed 1s:

1. A mount assembly for use with a robotic system, the
mount assembly comprising;

a housing configured to couple to a robot arm of a robotic

system;

a coupling assembly supported by the housing and 1nclud-
ing a {irst arm and a second arm, the coupling assembly
transitionable between open and closed configurations,
wherein 1n the open configuration first and second arms
pivot 1nto a relatively more spaced apart relation with
respect to one another, and in the closed configuration
first and second arms pivot ito a relatively more
approximated relation with respect to one another,
wherein 1n the closed configuration the first and second
arms are configured to secure a surgical port to the
robot arm;

a release assembly supported by the housing and
engagable with the coupling assembly, the release
assembly transitionable between a locked configuration
and an unlocked configuration with respect to the
coupling assembly, wherein in the locked configuration
of the release assembly the first and second arms of the
coupling assembly are fixed 1n the closed configuration;

a latch plate including a pivot pin and an engagement pin,
the pivot pin pivotably coupling the latch plate to the
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first arm, and the engagement pin operably coupled to
the release assembly such that movement of the release
assembly between the locked configuration and the
unlocked configuration causes the latch plate to pivot
relative to the first arm about the pivot pin; and

a communication assembly supported by the housing and
configured for communication with the robotic system
with respect to:

a status of the coupling assembly corresponding to the
open and closed configuration thereof; and

a status of the release assembly corresponding to the
locked and unlocked configuration thereof.

2. The mount assembly of claim 1, wherein the commu-
nication assembly includes:

a release assembly sensor switch configured for selective
engagement with the release assembly, wherein when
the release assembly transitions to the locked configu-
ration the release assembly sensor switch 1s engaged;

a button pivotably disposed within a cavity of the second
arm of the coupling assembly, the button configured for
engagement by a surgical port secured between first
and second arms of the coupling assembly; and

a presence sensor switch configured for selective engage-
ment with the button, wherein when the button i1s
engaged by the surgical port the button pivots into
engagement with the presence sensor switch.

3. The mount assembly of claim 1,

wherein, in the locked configuration of the release assem-
bly, a protrusion of the latch plate 1s engaged with a
portion of the first arm of the coupling assembly; and

wherein, 1 the unlocked configuration of the release
assembly, the protrusion of the latch plate 1s disengaged
from the portion of the first arm of the coupling
assembly.

4. The mount assembly of claim 1, wherein the coupling
assembly includes a biasing member coupled between the
first and second arms, the biasing member configured to bias
the coupling assembly into one of the open or closed
configurations.

5. The mount assembly of claim 1, wherein the first arm
ol the coupling assembly 1s pivotably coupled to a portion of
the second arm, and the second arm 1s fixedly supported by
the housing.

6. The mount assembly of claim 1, wherein the first and
second arms are pivotably coupled to the housing.

7. The mount assembly of claim 1, wherein the release
assembly includes a biasing member configured to bias the
release assembly into one of the locked or unlocked con-
figurations.

8. The mount assembly of claim 1, wherein the release
assembly includes a first actuation lever coupled to the first
arm of the coupling assembly and a second actuation lever
coupled to the second arm of the coupling assembly, the first
and second actuation levers configured to transition the first
and second arms of the coupling assembly between the open
and closed configurations, and the locked and unlocked
configurations.

9. The mount assembly of claim 1, wherein each of the
first and second arms includes an engagement region thereon
configured to engage a surgical port while in the closed
configuration of the coupling assembly, the engagement
regions of the first and second arms defining a complemen-
tary shape with respect to an outer surface of a surgical port.

10. The mount assembly of claim 9, wherein each of the
engagement regions defines an mner surface and includes a
flange extending therefrom, the flange being configured to
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engage a portion of a surgical port while 1n the closed
configuration of the coupling assembly.

11. A robotic system comprising:

a surgical port configured to receive a surgical instrument
therethrough, the surgical port including:

a seal housing having an engagement region disposed
about an external radial surface thereotf;

a seal cover having a plurality of lobes radially dis-
posed along a distal portion thereot, each lobe of the
plurality of lobes including a key feature thereon;

a cannula assembly having a plurality of key features
radially disposed along a proximal portion thereof,
cach respective key feature of the cannula assembly
corresponding to, and configured to engage with, a
key feature of a respective lobe of the plurality of
lobes of the seal cover, wherein the surgical port
includes a central lumen defined by an inner surface
of each of the seal housing, the seal cover, and the
cannula assembly;

a seal assembly coupled between the seal housing and
the seal cover; and

a cannula seal coupled between the seal cover and the
cannula assembly, the seal assembly and the cannula
seal configured to maintain a fluidic seal within the
central lumen of the surgical port; and

a mount assembly configured to couple to a robot arm of
the robotic system, the mount assembly 1ncluding:

a coupling assembly including a first arm and a second
arm, the coupling assembly transitionable between
open and closed configurations, wherein in the open
configuration {irst and second arms pivot into rela-
tively more spaced relation with respect to one
another, and in the closed configuration first and
second arms pivot 1nto a relatively more approxi-
mated relation with respect to one another, wherein
in the closed configuration the first and second arms
selectively secure the engagement region of the seal
housing of the surgical port therebetween;

a release assembly engaged with the coupling assembly
and transitionable between a locked configuration
and an unlocked configuration with respect to the
coupling assembly, wherein 1n the locked configu-
ration of the release assembly the first and second
arms of the coupling assembly are pivotably fixed in
the closed configuration; and

a latch plate including a pivot pin and an engagement
pin, the pivot pin pivotably coupling the latch plate
to the first arm, and the engagement pin operably
coupled to the release assembly such that movement
of the release assembly between the locked configu-
ration and the unlocked configuration causes the
latch plate to pivot relative to the first arm about the
p1vot pin.

12. The robotic system of claim 11, wherein the mount
assembly further includes a communication assembly con-
figured for communication with the robotic system with
respect to:

a status of the coupling assembly corresponding to the

open and closed configuration thereof; and

a status ol the release assembly corresponding to the
locked and unlocked configuration thereof.

13. The robotic system of claim 12, wherein the commu-

nication assembly includes:

a release assembly sensor switch configured for selective
engagement with the release assembly, wherein when
the release assembly transitions to the locked configu-
ration the release assembly sensor switch 1s engaged;
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a button pivotably disposed within a cavity of the second
arm of the coupling assembly, the button configured for
engagement by a surgical port secured between {first
and second arms of the coupling assembly; and

a presence sensor switch configured for selective engage-
ment with the button, wherein when the button i1s
engaged by the surgical port the button pivots into
engagement with the presence sensor switch.

14. The robotic system of claim 11, wherein the first arm
of the coupling assembly 1s pivotably coupled to a portion of
the second arm, and the second arm 1s fixedly supported by
the housing.

15. The robotic system of claim 11, wherein the first and
second arms are pivotably coupled to the housing.

16. A mount assembly for use with a robotic system, the
mount assembly comprising:

a housing configured to couple to a robot arm of a robotic

system;

a coupling assembly supported by the housing and includ-
ing a first arm and a second arm, the coupling assembly
transitionable between open and closed configurations,
wherein 1n the open configuration first and second arms
pivot into a relatively more spaced apart relation with
respect to one another, and in the closed configuration
first and second arms pivot into a relatively more
approximated relation with respect to one another,
wherein 1n the closed configuration the first and second
arms are configured to secure a surgical port to the
robot arm;

a release assembly supported by the housing and
engagable with the coupling assembly, the release
assembly transitionable between a locked configuration
and an unlocked configuration with respect to the
coupling assembly, wherein in the locked configuration
of the release assembly the first and second arms of the

coupling assembly are fixed in the closed configuration;
and

a latch plate including a pivot pin and an engagement pin,
the pivot pin pivotably coupling the latch plate to the
first arm, and the engagement pin operably coupled to
the release assembly such that movement of the release
assembly between the locked configuration and the
unlocked configuration causes the latch plate to pivot
relative to the first arm about the pivot pin.

17. The mount assembly of claim 16, further comprising

a communication assembly configured to communicate a
status of at least one of the coupling assembly or the release
assembly to the robotic system.

18. The mount assembly of claim 17, wherein the com-
munication assembly includes at least one of:

a release assembly sensor switch configured for selective
engagement with the release assembly, wherein when
the release assembly transitions to the locked configu-
ration the release assembly sensor switch 1s engaged;

a button pivotably disposed within a cavity of the second
arm of the coupling assembly, the button configured for
engagement by a surgical port secured between first
and second arms of the coupling assembly; or

a presence sensor switch configured for selective engage-
ment with the button, wherein when the button 1s
engaged by the surgical port the button pivots into
engagement with the presence sensor switch.

19. The mount assembly of claim 16, wherein the first arm
of the coupling assembly 1s pivotably coupled to a portion of
the second arm, and the second arm 1s fixedly supported by
the housing.
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20. The mount assembly of claim 16, wherein the first and
second arms are pivotably coupled to the housing.
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